Subnuclear trafficking and gene targeting by steroid receptors.
Through the use of novel imaging techniques, we have observed direct steroid receptor binding to a tandem array of a hormone-responsive promoter in living cells. We found that the glucocorticoid receptor (GR) exchanges rapidly with regulatory elements in the continued presence of ligand. We have also reconstituted a GR-dependent nucleoprotein transition with chromatin assembled on promoter DNA, and we discovered that GR is actively displaced from the chromatin template during the chromatin remodeling process. Using high-intensity UV laser crosslinking, we have observed highly periodic interactions of GR with promoter chromatin. These periodic binding events are dependent on GR-directed hSWI/SNF remodeling of the template and require the presence of ATP. Both the in vitro and in vivo results are consistent with a dynamic model ("hit-and-run") in which GR first binds to chromatin after ligand activation, recruits a remodeling activity, and is simultaneously lost from the template. We also find that receptor mobility in the nucleoplasm is strongly enhanced by molecular chaperones. These observations indicate that multiple mechanisms are involved in transient receptor interactions with nucleoplasmic targets.